Changes in binucleation and cellular dimensions of rat left atrial myocytes after induced left ventricular infarction.
The left atrium of young rats has previously been demonstrated to respond with DNA synthesis and binucleation 11 days after left ventricular infarction. This investigation was designed to examine the hypertrophic response of the left atrial myocyte of the rat at 20 and 60 days after ventricular infarction. Male Sprague-Dawley rats were subjected to left coronary artery ligation (CAL) or sham operation. Following enzymatic separation, left atrial myocytes were examined at 20 and 60 days postoperation for number of nuclei and cellular dimensions (cell length, width and area, and nuclear area). Results demonstrated that the level of binucleation at 20 days (77.3%) and 60 days (71.3%) was nearly twice that observed in sham-operated animals, which were 33.1% binucleated at 20 days and 43.5% binucleated at 60 days. In both mononucleated and binucleated myocytes, the mean lengths, widths, and cell areas from CAL hearts were significantly greater than those of corresponding sham-operated animals. In all cases, these values were larger in binucleated myocytes than in mononucleated cells. The mean area of CAL cells was approximately twice that of sham-operated myocytes. With regard to mean lengths and widths, although both were greater in the CAL animals, there was a decrease in length and increase in width between 20 and 60 days in the CAL group. Mean nuclear areas were significantly greater in CAL myocytes than in those from the sham-operated group. These increases in nuclear number and cellular dimensions of the atrial myocyte are prominent features of the response to the stress imposed by left ventricular infarction.